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Introduction 




JWST Science Themes 


t 




THE JAMES WEBB SPACE TELESCOPE 


Solar power array 


Always facing the 
Sun, panels convert 
sunlight into elec- 
tricity to power the 
observatory 


Earth- pointing 
antenna 


Star trackers 

Small telescopes that 
use star patterns to 
target the observatory 


Science Instrument (PSiilVl) 
Module 

Houses all of Webb's 
cameras and science 
nstrunients 


Trim flap 

Helps stabilize 
the satellite 


Optical Telescope Element (OTE) 

Primary Mirror 

1$ hexagonal segn 
made of the metal 
and 


capture 


Secondary Mirror 


Renee h gathered liyhi 
from the primary mirror 
into the science instru- 
ments 


Sends science data 
back to Earth and 
receives commands 
from NASA's Deep 
Space Network 


Spacecraft bus 

Contains most of the 
spacecraft steering 
and control machin- 
ery, including the 
computer end the 


Multilayer sunshield 

Five layers shield the 
observatory from the 
ligihtand heat of the 
Sun and tarth 


reaction wheels 


Image credit: http://jwst.nasa.gov/observatory.html 




End of the dark 
ages: First light 
and 

reionization 


The assembly of 
galaxies 


Birth of stars and 
proto-planetary 
systems 


Planetary 
systems and 
the origin of 
life 
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Representative JWST Orbit 



Event 

Time After LV Sep. 

MCC-la 

12 hours 

MCC-lb 

2.5 days 

Sunshield 

Deployment 

5.5 days 

MCC-2 

30 days 


Maneuver 

AV Budget (m/s) 

MCC-la 

41 

MCC-la Late 

8 

MCC-lb 

7.5 

MCC-2 

5 

Margin 

5 

Total 

66.5 



Operational Orbit Constraints 
RLP Y: ±832,000 km (130 Re) 
RLP Z: ±532,000 km (83 Re) 
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Conclusion 



• LV separation state is fixed ECEF, so inertial 
states vary with hourly, daily, monthly, and 
yearly frequencies 

• The net effect of all frequencies leads to 
significant variations in orbit geometry 

• Injection states can be matched with invariant 
manifolds of periodic orbits in the CR3BP to 
explain observed final orbit 
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Thank You 



Image credit: http://jwst.nasa.gov/imagesjwst.html 
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